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7KHVRIWZDUHRI6LJYLHZZDVXVHGIRUWKHH[SHULPHQWDODQDO\VLV7KHYLEUDWLRQDFFHOHUDWLRQDXWRVSHFWUDOGHQVLWLHVZHUHDQDO\VHG
)RUWKHYLEUDWLRQUHFRUGVWKHIUHTXHQF\GRPDLQGHFRPSRVLWLRQLQWRWKHWKLUG±RFWDYHEDQGZDVFDOFXODWHGLQWKDWSDUWRIPHDVXULQJ
GXULQJDFWLYHPDFKLQHZRUNLQJ7KHYDOXHRIYLEUDWLRQZHLJKWHGDFFHOHUDWLRQZDVFDOFXODWHGDQGFRPSDUHGZLWKWKHOHJLVODWLYH
OLPLWVRIWKHYLEUDWLRQHTXLYDOHQWDFFHOHUDWLRQLQWKHSDUWRIPHDVXULQJGXULQJDFWLYHPDFKLQHZRUNLQJ7KHYLEUDWLRQHIIHFWRQ
KXPDQVKHDOWKPXVWFRPSO\ZLWKWKHVWDWXWHRI6ORYDN5HSXEOLF0LQLVWU\RI+HDOWKLQ6ORYDN5HSXEOLF12IURPWKH
&ROOHFWLRQRI/DZV>@Ä1RWLFH1R&RO/´7KHVHYDOXHVZHUHGHWHFWHGIURPWKHVHOHFWHGPHDVXUHPHQWVHULHVLQWKH
VRIWZDUHRI6LJYLHZPLQLPDOPD[LPDO506RIWKHYLEUDWLRQDFFHOHUDWLRQDQGYHORFLW\DQGWKHYDOXHRISRZHUVSHFWUDOGHQVLW\
'HWHFWHGYDOXHRIWKHYLEUDWLRQDFFHOHUDWLRQDPSOLWXGHZDVFRPSDUHGZLWKWKHQRUPYDOXHVGXHWR6ORYDN7HFKQLFDO6WDQGDUG671
7KHLVRODWLRQIRUUHGXFLQJYLEUDWLRQOHYHOZDVUHFRPPHQGHG
 ,QWURGXFWLRQ
7KHG\QDPLFDQDO\VLVRIWKHJUHHQDQRGHSURFHVVLQJEXLOGLQJLVWKHDLPRIWKLVDUWLFOH7KLVSURFHVVLQJEXLOGLQJKDV
KHLJKWRIP,WLVEXLOWDVWKHVWHHOIUDPHVWUXFWXUHZKLFKFRQWDLQVVWHHOJLUGHUSODWIRUPVWKHJLUGHURIWKH,
EHDPVDQG8±EHDPVZKHUH8±EHDPVZRUNDVWKHKRUL]RQWDOEUDFLQJ(DFKEHDPKDVDKHLJKWIURPPPWR
PPDFFRUGLQJWRWKHIXQFWLRQWKH\IXOILODQGWKHORDGWKH\DEVRUE7KHG\QDPLFDQDO\VLVZDVGRQHE\WKHQXPHULFDO
DQGH[SHULPHQWDOZD\>@7HQQDWXUDOIUHTXHQFLHVDQGWHQPRGHVRIQDWXUDOYLEUDWLRQLQWKH)(0PRGHOZHUH
GHWHFWHG7KHH[SHULPHQWDOPHDVXUHPHQWZDVUHDOL]HGLQVL[VHULHVZKHUHWKHVHFRQGRQHZDVLQGHSHQGHQWRQRWKHU
ILYHRQHV7KHVHFRQGPHDVXUHPHQWZDVUHDOL]HGDQGFKHFNHGEHFDXVHRIWKHPDFKLQHYLEUDWLRQHIIHFWWRSHRSOHEHLQJ
LQWKHUHVWURRPZKLFKLVQH[WWRWKHDFWLYHPDFKLQHVZRUNLQJ2WKHUILYHPHDVXUHPHQWVZHUHUHDOL]HGEHFDXVHRIWKH
PDFKLQHG\QDPLFUHVSRQVHWRWKHHQWLUHVWUXFWXUH7KHYLEUDWLRQDFFHOHUDWLRQZDVPHDVXUHGLQHDFKPHDVXUHPHQWDQG
DQDO\]HGLQWKHVRIWZDUHRI6LJYLHZ7KHUHVXOWLQJYDOXHVRIWKHYLEUDWLRQDFFHOHUDWLRQDQGYHORFLW\ZHUHFRPSDUHG
ZLWKWKHOLPLWYDOXHVDFFRUGLQJWR671>@
 7KH)(0PRGHORIWKHVWUXFWXUH
2.1 The creation of the FEM model and its properties 
7KH )(0 PRGHO ZDV FUHDWHG LQ WKH VRIWZDUH RI 6FLD (QJLQHHU YV  GXH WR SURYLGHG ILQDO GHVLJQ
GRFXPHQWDWLRQ
7KHHQWLUH)(0PRGHOLQFOXGHVWKHPDVKRI'VHOHPHQWVFROXPQVEHDPVDVWKHSDUWRIEHDULQJSODWIRUPVWUXFWXUH
RIHYHU\VLQJOHIORRUDQGSODWIRUP7KHIORRUVDQGSODWIRUPVFRQWDLQ'VHOHPHQWVZKLFKDUHUHFLSURFDOO\ULJLGO\
FRQQHFWHG±WKHIUDPHVWUXFWXUHDQDORJ\([FHSWWKHHQWLUHVWUXFWXUHWKHUHDUHDOVRLQFOXGHGPDFKLQHVDQGIDFLOLWLHV
WKDWDUHRQWKHSODWIRUPV7KH\ZHUHLQFOXGHGWRWKH)(0PRGHOYLDWKHLUZHLJKWDQGWKHQHDFKRIWKHPLVFDOOHGWKH
PDVV6RWKHG\QDPLFDQDO\VLVZDVGRQHEDVLFDOO\E\LQVHUWLQJWKHPDVVHV7KHPDVVHVDUHWKHFHQWUHGEXUGHQVWKDW
UHSUHVHQW IDFLOLWLHVDQGPDFKLQHVRQ WKHFXVWRPSODFHDQGIORRU7KHPDVVHVDUHGHILQHGDV WKHPDFKLQHV¶ZHLJKW
ZULWWHQLQWKHGRFXPHQWDWLRQRIWKHPDFKLQHVWHFKQRORJ\)LJDQG
7DEOH'LVSOD\RIWKHPDFKLQHVKHDYLQHVVRQWKHSODWIRUP
3ODWIRUPRIP
+HDYLQHVV>NJ@ 7KHVXP>NJ@
    

7KHUHVXOWVRIWKHPRGDODQDO\VLVDUHQDWXUDOIUHTXHQFLHVRIWKHVWUXFWXUHDQGQDWXUDOPRGHVRIYLEUDWLRQ)RURSWLPDO
RXWSXWVIURPWKHDQDO\VLVWKHUHZHUHVHWWHQQDWXUDOPRGHVRIYLEUDWLRQDQGQDWXUDOIUHTXHQFLHVIRUWKHZKROHV\VWHP
LHIRUWKHHQWLUHVWUXFWXUH
)LYHQDWXUDOPRGHVRIYLEUDWLRQDQGQDWXUDO IUHTXHQFLHVZHUHGHWHFWHGDQG WKDW IRU VLQJOH VODE VWUXFWXUHRI WKH
SODWIRUPEHFDXVHRIFRQVLGHUDEOHORDGRIPDFKLQHVDQGIDFLOLWLHVRQWKHSODWIRUPRIP



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 
)LJ±7KH)(0PRGHORIVWUXFWXUH±QRQ±PDWHULDOL]HG

)LJ±'LVSOD\RIWKHQRGHFHQWUHGPDVVHVFKDUDFWHUL]LQJWKH
KHDYLQHVVRIWKHPDFKLQHV

2.2 The results of the FEM model 

$QDO\]HGILUVWWHQQDWXUDOIUHTXHQFLHVDUHSUHVHQWHGLQIROORZLQJWDEOH
7DEOH)LUVWWHQQDWXUDOIUHTXHQFLHV>+]@RIYLEUDWLRQ
1R IUHTXHQF\ 1R IUHTXHQF\
   
   
   
   
   
 7KHH[SHULPHQWDOPHDVXUHPHQWVLQVLWX
3.1 The measuring method of the machines’ dynamic response and processing building construction dynamic 
response 
 7KHPDLQDLPRIWKHH[SHULPHQWDOPHDVXULQJRIWKHPDFKLQHVG\QDPLFUHVSRQVHZKLFKDUHGLIILFXOWWRDFFXUDF\
GXULQJWKHSURGXFLQJSURFHVVDQGZKLFKDUHLQFORVHQHVVWRWKHUHVWURRPZDVGHWHFWLQJWKHLQWHQVLW\DQGWKHPDFKLQHV
YLEUDWLRQIUHTXHQF\EDQGDQGWKDWEHIRUHWKHEHJLQQLQJRIWKHDFWLYHZRUNLQJGXULQJDVWDUWWLPHRIWKHPDFKLQHV

DFWLYLW\DQGGXULQJWKHPDFKLQHV
DFWLYLW\7KHPDFKLQHVIRUGHWHFWLQJWKHYLEUDWLRQOHYHOZKLFKDUHRQWKHSODWIRUP
RIPZHUHFKRVHQ
3.2 The analysis of the measuring and results 
7KHZKROHDPRXQWRIPHDVXULQJZDVVL[7KHYLEUDWLRQDFFHOHUDWLRQZDVPHDVXUHGPVLQWKUHHGLUHFWLRQV[\
DQG]IRUHDFKPHDVXUHPHQW
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0HDVXUHPHQWQR±7KHILUVWSDUWDXWRVSHFWUDOGHQVLW\RIWKHYLEUDWLRQDFFHOHUDWLRQWKHVHFRQGSDUWWKHWKLUG±
RFWDYHSORWDQDO\VLVWKHFRPSDULVRQRIZHLJKWLQJYLEUDWLRQDFFHOHUDWLRQYDOXHVZLWKWKH6ORYDN7HFKQLFDO1RUPYDOXH
RIWKHHTXLYDOHQWYLEUDWLRQDFFHOHUDWLRQ
0HDVXUHPHQWQR±PLQLPDOPD[LPDOYDOXHDQG506RIWKHYLEUDWLRQDFFHOHUDWLRQ506RIWKHYLEUDWLRQYHORFLW\
DQGWKHOLQHDUSRZHUVSHFWUDOGHQVLW\

)LJ7KHILUVWQDWXUDOPRGHRIYLEUDWLRQI +]
3.3 Measurement no. 1 

7KLVPHDVXUHPHQWLVWKHORQJHVWRQH)RXUDFFHOHURPHWHUV%.±UHVWURRPGLUHFWLRQ=%.±GLUHFWLRQ<%.±
GLUHFWLRQ;%.±WKHURRPZLWKPDFKLQHVGLUHFWLRQ=ZHUHXVHG$QDO\VLVRI%.LVVKRZQLQWKLVDUWLFOH
3.4 The second part of the measurement no. 1 


)LJ3RZHUVSHFWUDOGHQVLW\RIWKHYLEUDWLRQDFFHOHUDWLRQ±IRUSODFH%.
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7KHRXWSXWIURPWKHQGSDUWRIWKHYLEUDWLRQDFFHOHUDWLRQWLPHUHFRUGLVWKHSRZHUVSHFWUDOGHQVLW\DVLWZDVLQWKH
VWSDUWDQGWKHUHLVDOVRWKHRXWSXWRIWKHYLEUDWLRQDFFHOHUDWLRQWKLUG±RFWDYHSORWGLVSOD\DQGWKHGHFLEHOVYDOXHV
WUDQVIRUPHGKHUHWRDFFHOHUDWLRQYDOXHV7KHVHZHUHZHLJKWHGE\:PIDFWRUDQGVRWKDWWKH\UHVXOWWRWKHHTXLYDOHQWO\
ZHLJKWHGYLEUDWLRQDFFHOHUDWLRQYDOXH7KLVYDOXHLVFRPSDUHGZLWKWKH6ORYDN7HFKQLFDO1RUPYDOXH>@



)LJ±7KLUG±RFWDYHGLVSOD\YLEUDWLRQDFFHOHUDWLRQ:PIDFWRUDQGHTXLYDOHQWZHLJKWHGYLEUDWLRQDFFHOHUDWLRQ
7DEOH7KHFRPSDULVRQRIWKHYLEUDWLRQDFFHOHUDWLRQYDOXHVVWDQGDUGYDOXHYVFDOFXODWHGYDOXH
5RRP%.
$YHUDJHHT6ORYDN7HFKQLFDO6WDQGDUGYDOXH $YHUDJHHT±WKHDQDO\]HVYDOXH
PV PV
 
3.5 Measurement No. 2 

7KH UHVXOWV RIPHDVXUHPHQWV DUH SUHVHQWHGRQ)LJ ZKHUH LV SORWWHG WLPH UHVSRQVH RIPLQLPDO DQGPD[LPDO
YLEUDWLRQDFFHOHUDWLRQDQGYHORFLW\YDOXHD506Y506
 5HVXOWVDQGGLVFXVVLRQV
4.1 The dynamic response checks in the building construction 
$FFRUGLQJWR671>@WKHWHFKQLFDOVHLVPLFLW\LVEHLQJFKHFNHGGXHWROLPLWLQJVWDWH,DQG,,ZKHUHE\
WKHFKHFNLQJFRQWLQXHVGXHWRDQRWKHUVWDQGDUG671>@$FFRUGLQJWR7DE>@WKHFDVHEXLOGLQJVDUH
FODVVLILHGWRWKHUDWHRIHQGXUDQFH³&´DQGWKHUDWHRIFRQILGHQFH,,>@WKHQWKHHIIHFWLYHYHORFLW\OLPLWLQJYDOXHLV
PD[Y506 PPV7KHYDOXHRIY506ZDVGHWHFWHGDVPD[Y PPVGXULQJWKHPDFKLQHV
DFWLYLW\DQG
PD[Y PPVGXULQJWKHVWDUWWLPHRIPDFKLQHV
DFWLYLW\7KHOLPLWLQJYLEUDWLRQDPSOLWXGHZDVQRWRYHUVWHSSHG
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4.2 The dynamic response influence on humans 
$FFRUGLQJWRWKHVWDWXWHRI6ORYDN5HSXEOLF0LQRI+HDOWKLQ6ORYDNLD1RIURP7KH&ROOHFWLRQRI
/DZV>@1RWLFH1R=]DQGDOVRGXHWRWKHUHVXOWVIURPWKHWKLUG±RFWDYHDQDO\VLVVHH7DELWFDQEH
QRWLFHGWKDWWKHOLPLWLQJYLEUDWLRQDFFHOHUDWLRQYDOXHVZHUHRYHUVWHSSHGDQGGRQRWIXOILOWKHFULWHULDRI>@)RUWKLV
DQDO\VHGUHVXOWVUHVWURRPFDQQRWEHXVHGIRUSHRSOHUHOD[LQJ


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